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CIRCUIT AND METHOD FOR SIGNAL PHASE CONTROL 
IN A RADIO TRANSCEIVER 

5 Field of the Invention 

This invention relates to phase control of signals. In 
communications systems such as, for example, radio 
communications systems, it may be necessary to control 
10 the phase of a received signal in order to facilitate 
subsequent processing of the signal. 

Background of the Invention 

15 

In a particular type of homodyne or direct conversion 
transceiver, an I/Q (in-phase and quadrature-phase, 
respectively) modulator is used. A possible application 
for use of such a transceiver requires the transmission 

20 of two pulses of 1 .ps- duration of different phases 1 us 
apart and then repeating after 100 us. The pulses are 
transmitted onto material that responds with a signal 
(echo) 600 KHz less than the transmitted frequency. The 
echo is received 4 us after the second pulse is 

25 transmitted. In practice, the echo may be almost 

completely covered by noise. By using a combination of 
different phases in the transmitted signal, this additive 
noise can be almost completely removed. 

30 A received signal may arrive in an inconvenient phase or 
in a phase that cannot be used by the logic section to 
retrieve the information it contains. An algorithm. in the 
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DSP (digital signal processor) section of the logic 
section sometimes can be used to control the phase of a 
received signal; however, the practicality of this is 
approach is dependent on the size of the memory available 
5 as well as on the power of the DSP used. In addition in 
many instances the logic section, with its DSP, cannot 
for one reason or another be modified. A solution that 
can be implemented simply in hardware is unavailable. 

10 Heretofore, control of the phase of a received signal has 
been possible, using existing integrated circuits, only 
by using significant additional hardware such as 
additional synthesizers, I/Q modulators, or firmware 
implementations . 

15 

It is an object of the present invention to provide a 
circuit and method for phase control of a signal wherein 
the abovementioned disadvantage ( s ) may be alleviated. 

20 

Summary of the Invention 



In accordance with a first aspect of the invention there 
is provided a circuit for controlling signal phase in a 
radio transceiver as claimed in claim 1. 



The proposed solution to the controlling of the phase of 
a received signal problem raised above is to implement 
the controlling o£ the phase in the RF hardware section 
rather than in the logic/DSP section. This allows the use 
of inexpensive integrated circuits " ( IC f s ) , which are 
currently widely available in the marketplace. 
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In accordance with a second aspect of the invention there 
is provided a method for controlling signal phase in a 
radio transceiver as claimed in claim 6. 



Brief Description of the Drawings 

Two radio transceivers incorporating the present 
invention will now be described, by way of example only, 
with reference to the accompanying drawings, in which: 

FIG. 1 shows a block-schematic circuit diagram of a 
first, heterodyne radio transceiver; and 

FIG. 2 shows a block-schematic circuit diagram of a 
second, homodyne radio transceiver. 

Description of Preferred Embodiment ( s ) 

Referring now to FIG. 1, a heterodyne radio transceiver 
100 includes a synthesizer 102, in which a reference 
signal from a reference signal generator 104 is divided 
in a fractional-N divider 106 whose output signal is 
passed through a low pass filter 108 to control a voltage 
controlled oscillator (VCO) 110. The output of the VCO 
110 is applied through a buffer 112 to produce the 
synthesizer output- The VCO output is also fed back to 
the fractional-N divider 106. The synthesizer output .is 
applied' to an I/Q modulator 114 /" which receives I and Q 
(i.e., in-phase and quadrature-phase respectively) signal 



07-06-00 14:44 01256 811319 

07/06 00 14:48 FAX 01256 811319 MOTOROLA 



P. 13 R-850 Job-846 

-> BRITISH PATENT 0 @0 



4- 



inputs (I T and Q T respectively) . The output of the I/Q 
modulator 114 is applied to a power splitter 116, one of 
whose outputs is applied to an SPDT switch 118- The 
output from the switch 118 is applied to an RF power 
5 amplifier 120, whose output is applied (via a 

transmit /receive switch 122) to an antenna 124 for 
transmission. 

Another output of the power splitter 116 is applied to an 
10 I/Q demodulator 126 and to a frequency divider 128. 

For reception, the antenna 124 is connected (via the 
transmit/receive switch 122) through a band-pass filter 
130, a low noise amplifier 132 and a band-pass filter 134 

15 to one input of a mixer 13 6. Another input of the mixer 
13 6 is connected to receive the output of the frequency 
divider 128. The output . of the mixer 136 is applied 
through a low noise amplifier 138 and a band-pass filter 
140 to an input of the I/Q demodulator 126. The 

20 demodulator 12 6 produces two outputs, which are applied 
through respective low-pass filters 142 and 144 to 
produce recovered I and Q received signals I R and Q R 
respectively . 

25 In use of the transceiver 100, the I/Q modulator 114 

receives a signal from the synthesizer 102. The l x and Q T 
input signals to the I/Q modulator 114 are provided by 
the logic section (not shown) of the transceiver. The I/Q 
modulated signal (having a carrier frequency f Q ) from the 

30 modulator 114 enters the power splitter 116, where the 

signal is split into the signal that" is passed on to the 
SPDT switch 118 which is used to create pulses for 
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transmission, and to provide a local oscillator signal 
for reception. The pulses from the SPDT switch 118 enter 
the RF power amplifier 120, from which they are 
transmitted out (through the transmit/receive switch 122) 
5 at the antenna 124. 

The receiver signal split from the splitter 116 is 
further split to provide (via the frequency divider 128) 
a local oscillator signal, which has a frequency f 0 /2 
10 (i.e., half that of the signal from the splitter 116) for 
down-conversion of the RF signal in the receiver section. 

A received signal enters the radio through the antenna 
124 and is routed by way of the transmit /receive switch 

15 122 to the receiver section of the transceiver. The 

received signal is band limited by the band-pass filter 
130 and amplified by the low noise amplifier 132. The 
signal is then filtered again by the band-pass filter 
134 , and applied to the mixer 136, where it is down- 

20 converted to a frequency of f 0 /2 (i.e., one half of the 
local oscillator frequency) . From the mixer 136, the 
signal is then amplified further by the low noise 
amplifier 138 (in order to provide extra amplification to 
the signal level which may be extremely small) , and 

25 filtered by the band-pass filter 140, before being 

applied to the I/Q demodulator 126. The local oscillator 
signal for the I/Q demodulator 126 is provided by the 
output of the I/Q modulator 114. Therefore any change to 
the phase in the I/Q modulator 114, by way of the 

30 original I and Q lines of the I/Q modulator, will appear 
in the local oscillator signal of the I/Q demodulator 
126. The phase of the signal at the output of the I/Q 
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demodulator 126 will therefore be determined by that of 
the signals I T and Q T on the I and Q lines of the I/Q 
modulator 114 . 

5 The I and Q demodulated outputs of the I/Q demodulator 
126 signal are then low-pass filtered by the respective 
low-pass filters 142 and 144 to produce recovered I and Q 
received signals I R and Q R , which are passed to logic 
circuitry (not shown) of the transceiver. 

10 

It will be understood that, if desired, the principle of 
the circuit and method for phase control of a signal 
described above in the heterodyne transceiver 100 can be 
implemented in a homodyne or direct conversion radio 

15 transceiver as shown in FIG- 2. The overall configuration 
of the homodyne transceiver 200 is very similar to that 
of the heterodyne transceiver 100, and like components 
are given the same reference numerals. However, it is to 
be noted that in the homodyne transceiver 200, the 

20 following components of FIG - 1 are absent: the frequency 
divider 128, the mixer 136, the low noise amplifier 140 
and the band-pass filter 140. In the homodyne transceiver 
200, the received signal is applied from the band-pass 
filter 134 directly to the I/Q demodulator 12 6, and the 

25 signal from the power splitter 116 is applied directly to 
I/Q demodulator 126. ■ 

It will be appreciated that in the homodyne transceiver 
200, as in the heterodyne transceiver 100, any change to 
30 the phase in the I/Q modulator 114, by way of the 

original I and Q lines of the I/Q modulator, will appear 
in the local oscillator signal of the I/Q demodulator 
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126. The phase of the signal at the output of the I/Q 
demodulator 126 will therefore be determined by that of 
the signals I T and Q T on the I and Q lines of the I/Q 
modulator 114. 

5 

It will be understood that the circuits and methods for 
phase control of a signal described above, by taking the 
output of the I/Q modulator to the I/Q demodulator in 
this way, enable complete control of the phase of the 

10 demodulated signals by way of controlling during 
reception the inputs of the modulator. A radio 
transceiver utilizing this approach may use existing 
integrated circuits (for, for example, the synthesizer 
102, the I/Q modulator 114 and the I/Q demodulator 126) 

15 without any additional synthesizers, firmware, or 
additional high-cost hardware. 
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Claims 



1. A circuit for controlling signal phase in a radio 
transceiver, the circuit comprising: 

5 modulator means for receiving signals for 

modulation on a carrier to produce a modulated 
carrier transmission signal for transmission; 
and 

demodulator means for receiving a modulated 
10 carrier reception signal to recover therefrom 

signals modulated thereon, 
wherein the demodulator means is coupled to the 
modulator means to receive therefrom the modulated 
carrier transmission signal for use in demodulating 
15 the modulated carrier reception signal, whereby the 

phase of the signals recovered from the modulated 
carrier reception signal is controlled by the phase 
of the signals received by the modulator means for 
modulation. - ■ ~ 

20 

2. The circuit according to claim 1, wherein the 
signals received by the modulator means for 
modulation, and the signals recovered by the 
demodulator means, are in-phase and quadrature-phase 

25 signals. 



The circuit according to claim 1 or 2, further 
comprising mixer means coupled to receive a signal 
representative of the modulated carrier reception 
signal and coupled to receive a signal 

representative of the modulated carrier transmission 
signal . 
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The circuit according to claim 3, wherein the signal 
representative of the modulated carrier transmission 
signal is frequency divided therefrom. 

The circuit according to claim 4, wherein the signal 
representative of the modulated carrier transmission 
signal has a frequency which is substantially half 
that of the modulated carrier transmission signal. 

The circuit according to claim 1 or 2, wherein the 
radio transceiver is a homodyne transceiver. 

A method for controlling signal phase in a radio 

transceiver, the method comprising: 

providing modulator means receiving signals for 
modulation on a carrier and producing a 
modulated carrier transmission signal for 
transmission; and 

providing demodulator means receiving a 
modulated carrier reception signal and 
recovering therefrom signals modulated thereon, 
wherein the demodulator means is coupled to the 
modulator means and receives therefrom the modulated 
carrier transmission signal for use in demodulating 
the modulated carrier reception signal, whereby the 
phase of the signals recovered from the modulated 
carrier reception signal is controlled by the phase 
of the signals received by the modulator means for 
modulation . 
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The method according to claim 7, wherein the signals 
received by the modulator means for modulation, and 
the signals recovered by the demodulator means, are 
in-phase and quadrature-phase signals . 

The method according to claim 7 or 8, further 
comprising providing mixer means receiving a signal 
representative of the modulated carrier reception 
signal and receiving a signal representative of the 
modulated carrier transmission signal. 

The method according to claim 9, wherein the signal 
representative of the modulated carrier transmission 
signal is frequency divided therefrom. 

The method according to claim 10, wherein the signal 
representative of the modulated carrier transmission 
signal has a frequency which is substantially half 
that of the -modulated carrier transmission signal. 

The method according to claim 7 or 8, wherein the 
radio transceiver is a homodyne transceiver. 

A circuit for controlling signal phase in a radio 
transceiver substantially as hereinbefore described 
with reference to FIG. 1 or FIG. 2 of the 
accompanying drawings . 

A method for controlling signal phase in a radio 
transceiver substantially as hereinbefore described 
with reference to FIG • 1 or FIG - 2 of the 
accompanying drawings . 
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Abstract 

CIRCUIT AND METHOD FOR SIGNAL PHASE CONTROL 
IN A RADIO TRANSCEIVER 

A circuit and method for controlling signal phase in a 
radio transceiver (100) by: providing a modulator (114) 
receiving signals (I T , Q T ) for modulation on a carrier and 
producing a modulated carrier transmission signal for 
transmission; providing a demodulator (12 6) receiving and 
demodulating a modulated carrier reception signal to 
recovering the modulated signals (I R/ Q R ) T wherein the 
demodulator receives the modulated carrier transmission 
signal and uses it in demodulating the modulated carrier 
15 reception signal , whereby the phase of the recovered 
signals is controlled by the phase of the signals 
received for modulation. Taking the output of the 
modulator to the demodulator in this way enables complete 
control of the phase of the demodulated signals by way of 
controlling during reception the inputs of the modulator. 
Such a transceiver may use existing integrated circuits 
without any additional synthesizers, firmware, or 
additional high-cost hardware. The same principle can 
also be applied in a homodyne transceiver 200. 
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